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(57)Abstract: 

PROBLEM TO BE SOLVED: To sufficiently secure a 
range which can be irradiated with laser beams and a 
welding area which can be welded by laser beams by 
devising a shape in unevenness-engagement while the 
generation of a gap is prevented by the unevenness- 
engagement between the contact end parts of a 
permeable resin material and a non-permeable resin 
material. 

SOLUTION: An engagement-projected part 11 b is 
formed in the contact end part 11a of a first molding 
member 1 1 of a permeable resin material which allows 
the permeation of laser beams as a heat source, and an 
engagement- recessed part 1 2a is formed in the contact 
end part 12a of a second molding member 12 of a non- 
permeable resin material which does not allow the 
permeation of the laser beams. A pair of facing wall 
parts which forms the recessed part 1 2b comprises a 
higher facing wall part 1 2c2 and a lower facing wall part 
12c1. By emitting laser beams from the side of the lower 

facing wall part 12c1, the range which can be irradiated with the laser beams and the welding 
area which can be welded by the laser beams can be secured sufHcientty. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It consists of penetrable resin material which is penetrable to the laser beam as a 
source of heating, and nontransparent nature resin material which is opaque to this laser beam. 
In the resin mold goods to which joining of the contact edges of this penetrable resin material 
and this nontransparent nature resin material was carried out by the exposure of this laser beam 
from this penetrable resin material side, and they were joined, while fitting heights are prepared 
in the above-mentioned contact edge of the above-mentioned penetrable resin material Resin 
mold goods characterized by forming one side of the opposite walls of the couple which these 
fitting heights and the fitting crevice which can be fitted in are established in the above- 
mentioned contact edge of the above-mentioned nontransparent nature resin material, and 
forms this fitting crevice in height lower than another side. 



[Translation done.] 
♦ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resin mold goods which joined in one **, the 
penetrable resin material which is penetrable to a laser beam in detail, and the nontransparent 
nature resin material which is opaque to this laser beam by laser joining about resin mold goods. 
[0002] 

[Description of the Prior Art] It is performed frequently that the components of various fields, 
such as autoparts, are resinified and resin mold goods take more in recent years than viewpoints, 
such as lightweightHzing and low-costHzing. Moreover, resin mold goods are beforehand divided 
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and fabricated from viewpoints, such as a raise in the productivity of resin mold goods, to 
plurality, and a means to Join these division mold goods of each other is taken in many cases. 
[0003] The laser joining approach is conventionally used here as the junction approach of resin 
material. For example, after laying the penetrable resin material which is penetrable to a laser 
beam, and the nontransparent nature resin material which is opaque to this laser beam on top of 
JP,60-214931,A, the laser joining approach which is made to carry out heating melting of the 
contact sides of penetrable resin material and nontransparent nature resin material, and joins 
both in one is indicated by irradiating a laser beam from this penetrable resin material side. 
[0004] By this laser joining approach, the laser beam which the laser beam which penetrated the 
inside of penetrable resin material arrived at the contact side of nontransparent nature resin 
material, was absorbed, and was absorbed by this contact side is accumulated as energy. 
Consequently, while heating melting of the contact side of nontransparent nature resin material 
is carried out, heating melting of the contact side of penetrable resin material is carried out by 
heat transfer from the contact side of this nontransparent nature resin material. In this 
condition, if the contact sides of penetrable resin material and nontransparent nature resin 
material are made to stick by pressure, both are joinable in one. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, in laser joining which was described 
above, in order to carry out joining of the contact sides of penetrable resin material ********** 
resin material certainly and to obtain sufficient bonding strength, it is not necessary to make the 
clearance between the contact sides of penetrable resin material and nontransparent nature 
resin material small or anything as much as possible. If a clearance is located in this contact 
side, since generation of heat in the contact side of nontransparent nature resin material will 
become that heat transfer is hard to be carried out to the contact side of penetrable resin 
material, it is because heating melting in the contact side of penetrable resin material serves as 
imperfection and contact sides stop fully welding. 

[0006] Then, while preparing fitting heights in the contact edge of penetrable resin material, the 
means which makes small the clearance between the above-mentioned contact sides as much 
as possible can be considered by establishing a fitting crevice in the contact edge of 
nontransparent nature resin material. According to this means, the curvature in a contact edge 
etc. is corrected and the mechanical bonding strength by concavo-convex fitting enables it to 
make the clearance between contact sides small. 

[0007] However, when fitting heights and a fitting crevice are established in the contact edge of 
penetrable resin material and nontransparent nature resin material, nontransparent nature resin 
material may interrupt that the laser beam irradiated by the exposure location of the 
configuration of the concavo-convex section or a laser beam etc. carries out incidence to 
penetrable resin material. For this reason, the problem that the range of a laser beam which can 
be irradiated narrowHzes, or the joining area in which laser joining is carried out and it deals 
narrow-izes, and bonding strength becomes imperfection occurs. 

[0008] This invention being made in view of the above-mentioned actual condition, carrying out 
concavo-convex fitting of the contact edge of penetrable resin material and nontransparent 
nature resin material, and preventing generating of the above-mentioned clearance, the 
configuration in this concavo-convex fitting is devised, and let it be the technical technical 
problem which should be solved to offer the resin mold goods which can fully secure the range of 
a laser beam which can be irradiated, and the joining area in which laser welding is possible. 
[0009] 

[Means for Solving the Problem] The penetrable resin material in which the resin mold goods of 
this invention which solves the above-mentioned technical problem have permeability to the 
laser beam as a source of heating. In the resin mold goods to which it became from the 
nontransparent nature resin material which is opaque to this laser beam, and joining of the 
contact edges of this penetrable resin material and this nontransparent nature resin material was 
carried out by the exposure of this laser beam from this penetrable resin material side, and they 
were joined While fitting heights are prepared in the above-mentioned contact edge of the 
above-mentioned penetrable resin material These fitting heights and the fitting crevice which 
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can be fitted in are established in the above-mentioned contact edge of the above-mentioned 
nontransparent nature resin material, and one side of the opposite walls of the couple which 
forms this fitting crevice is characterized by being formed in height lower than another side. 
[0010] 

[Embodiment of the Invention] The resin mold goods of this invention consist of penetrable resin 
material which is penetrable to the laser beam as a source of heating, and nontransparent nature 
resin material which is opaque to this laser beam, and the contact edges of this penetrable resin 
material and this nontransparent nature resin material are joined by laser joining in one. This 
laser joining is in the condition which the contact edges of penetrable resin material and 
nontransparent nature resin material were made to contact, and is performed by irradiating a 
laser beam from a penetrable resin material side. The laser beam irradiated from the penetrable 
resin material side penetrates the inside of this penetrable resin material, arrives at the contact 
side of nontransparent nature resin material, and is absorbed. As a result of accumulating as 
energy the laser beam absorbed by the contact side of this nontransparent nature resin material, 
while heating melting of the contact side of nontransparent nature resin material is carried out, 
heating melting of the contact side of penetrable resin material is carried out by heat transfer 
from the contact side of this nontransparent nature resin material. In this condition, if the 
contact sides of penetrable resin material and nontransparent nature resin material are made to 
stick by pressure, both are joinable in one. 

[GDI 1] In this way, in the obtained joint, among these planes of composition, melting of the 
planes of composition is carried out. and they are joined, and both the resin that constitutes 
both the shaping member fuses, and since the condition of having entered mutually and having 
twined is formed, a firm junction condition is constituted and it has high bonding strength and 
high pressure resistance. 

[0012] While fitting heights are prepared in the contact edge of penetrable resin material in the 
resin mold goods of this invention, these fitting heights and the fitting crevice which can be 
fitted in are prepared at the contact edge of nontransparent nature resin material, and the fitting 
heights of penetrable resin material and the fitting crevice of nontransparent nature resin 
material have fitted in here. Since the curvature in the contact edge of penetrable resin material 
and nontransparent nature resin material etc. is corrected by the mechanical bonding strength 
by this concavo-convex fitting, it can suppress that a clearance occurs between the contact 
side of penetrable resin material, and the contact side of nontransparent nature resin material. 
For this reason, the contact side of penetrable resin material can be made to be able to carry 
out heat transfer of the generation of heat in the contact side of nontransparent nature resin 
material certainly, and heating melting of the contact side of penetrable resin material can be 
carried out certainly. Therefore, it becomes possible to carry out laser joining of the contact 
sides of penetrable resin material and nontransparent nature resin material certainly. 
[0013] Moreover, the fitting crevice established in the contact edge of nontransparent nature 
resin material is formed in height with one side lower than another side of the opposite walls of 
the couple which forms this fitting crevice. For this reason, it can stop that the irradiated laser 
beam is interrupted by nontransparent nature resin material (opposite wall of the side by which a 
laser beam is irradiated) by irradiating a laser beam from an opposite wall side with lower height. 
Therefore, it becomes possible to fully secure the range of a laser beam which can be irradiated, 
and the joining area in which laser welding is possible. 

[0014] Furthermore, in the resin mold goods of this invention, while preparing fitting heights in 
penetrable resin material, the fitting crevice is established in nontransparent nature resin 
material. Here, the all are not absorbed in an applicable plane of composition, and, as for the 
laser beam which penetrated the inside of penetrable resin material and arrived at the contact 
side (inner surface of a fitting crevice) of nontransparent nature resin material, a part is 
reflected. For this reason, in addition to dispersion of the laser beam in penetrable resin material, 
it becomes possible by using the echo of the laser beam in the inner surface of the fitting 
crevice of nontransparent nature resin material to carry out laser welding of the outside surface 
of fitting heights, and the inner surfaces of a fitting crevice uniformly [ abbreviation ] more 
widely. 
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[0015] Especially if one side of the opposite walls of the couple which forms this fitting crevice 
is formed in height lower than another side as a configuration of the fitting crevice established in 
the contact edge of the above-mentioned nontransparent nature resin material, it will not be 
limited, for example, it can consider as cross-section configurations, such as the shape of the 
shape of the shape of substantially inverted trapezoidal, and an abbreviation semicircle, or an 
abbreviation triangle. 

[0016] It will not be limited, especially if have thermoplasticity, the laser beam as a source of 
heating is made to penetrate above predetermined permeability and it gets as a class of resin 
used for the above-mentioned penetrable resin material. For example, polyamides (PA), such as 
nylon 6 (PA6) and Nylon 66 (PA66), polyethylene (PE), polypropylene (PP), a styrene acrylonitrile 
copolymer, polyethylene terephthalate (PET), polystyrene, ABS, an acrylic (PMMA), a 
polycarbonate (PC), polybutylene terephthalate (PBT), etc. can be mentioned. In addition, what 
added reinforcement fiber and coloring matters, such as a glass fiber and carbon fiber, may be 
used if needed. 

[0017] As a class of resin used for the above-mentioned nontransparent nature resin material, it 
has thermoplasticity, and especially if it may absorb without making the laser beam as a source 
of heating penetrate, it will not be limited. For example, what mixed predetermined coloring 
matters, such as carbon black, a color, and a pigment, in polyamides (PA), such as nylon 6 (PA6) 
and Nylon 66 (PA66), polyethylene (PE), polypropylene (PP), a styrene acrylonitrile copolymer, 
polyethylene terephthalate (PET), polystyrene. ABS, an acrylic (PMMA), a polycarbonate (PC), 
polybutylene terephthalate (PBT), PPS, etc. can be mentioned. In addition, what added 
reinforcement fiber, such as a glass fiber and carbon fiber, may be used if needed. 
[0018] Moreover, about the combination of the resin used for the above-mentioned penetrable 
resin material, and the resin used for the above-mentioned nontransparent nature resin material, 
it considers as the combination of what have compatibility mutually. As this combination, the 
combination of others, nylon 6, and Nylon 66, the combination of PET and PC, the combination of 
PC and PBT, etc. can be mentioned. [ combination / of resin of the same kind, such as nylon 6 
and Nylon 66, ] 

[0019] Moreover, as a class of laser beam used as a source of heating, it is relation with an 
absorption spectrum of penetrable resin material, board thickness (transparency length), etc. 
which make a laser beam penetrate, and what has wavelength from which the permeability within 
penetrable resin material becomes beyond a predetermined value is selected suitably. For 
example, YAG:Nd3+ laser (wavelength of a laser beam: 1 060nm) and semiconductor laser 
(wavelength of a laser beam: 500-1 OOOnm) can be used. 

[0020] In addition, exposure conditions, such as an output of laser, an exposure consistency, and 
working speed (passing speed), can be suitably set up according to the class of resin etc. 
[0021] 

[Example] Hereafter, the concrete example of this invention is explained based on a drawing. 
[0022] This example applies the resin mold goods of this invention to the intake manifold made 
of synthetic resin. 

[0023] Drawing 1 is the top view of an intake manifold. Drawing 2 expands and shows the 
amputation stump side cut by the A-A line in drawing 1 of an intake manifold. 
[0024] This intake manifold 1 0 is the hollow object which is carried out 2 ****s up and down, 
and consisted of a 1 st shaping member 1 1 which is the upside part segmenter, and a 2nd shaping 
member 12 which is the bottom part segmenter. The 1st shaping member 1 1 and the 2nd shaping 
member 12 have the contact edges 11a and 12a which have consistency mutually and contact 
each other, respectively. And the contact sides of contact edge 11a of the 1st shaping member 
1 1 and contact edge 12a of the 2nd shaping member 12 are joined by laser joining in one. 
[0025] the glass fiber which the 1st shaping member 11 consists of penetrable resin which is 
penetrable to the laser beam as a source of heating, and is reinforcing materials in this example 
as this penetrable resin at nylon 6 — 30wt(s)% — the reinforced plastics which it comes to add 
was used, however, glass fiber — 30wt(s)% — as compared with the plastics made from glass 
fiber non-adding nylon 6, the permeability of a laser beam is falling 30% by having added. In 
addition, the laser beam used for an exposure is YAG:Nd3+ laser (wavelength: 1060nm). 
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[0026] Moreover, the 2nd shaping member 1 2 consists of nontransparent nature resin which is 
opaque to the laser beam as a source of heating, and the reinforced plastics which comes 
suitably to carry out amount addition of the carbon black which is 30wt(s)% and an adjuvant 
(coloring matter) about the glass fiber which is reinforcing materials was used for nylon 6 by this 
example as this nontransparent nature resin. 

[0027] In addition, the 1st shaping member 11 and the 2nd shaping member 12 all use nylon 6 as 
base material resin, and have compatibility mutually. 

[0028] The cross-section configuration is presenting abbreviation semicircle tubed as the part 
shown by the A-A line of drawing 1 expands the 1 st shaping member 1 1 by drawing 2 and it is 
shown. Contact edge 1 1 a is prepared in the open end of the 1 st shaping member 1 1 which 
makes this abbreviation semicircle tubed. 

[0029] Annular fitting heights lib which projects caudad is prepared in contact edge 1 la of the 
1 st shaping member 1 1 as this part is expanded further and shown in drawing 3 . This fitting 
heights lib is making the cross-section configuration of the abbreviation trapezoidal shape 
which contracts gradually and projects toward a head side (lower part side). And let 1 be die 
length shorter [ 1 1d of long dip side faces of an opposite hand ] than 2 1 1d of near (left-hand 
side of drawing 3 ) short dip side faces in which a laser beam is irradiated. 
[0030] On the other hand, the above-mentioned fitting heights 1 1 b and annular fitting crevice 
12b which can be fitted in are prepared in contact edge 12a of the 2nd shaping member 12. This 
fitting crevice 12b is made into the configuration adjusted with the above-mentioned fitting 
heights lib, and is making the cross-section configuration of abbreviation trapezoidal shape 
where opening spreads gradually toward the upper part from a base. And one of the opposite wall 
12c1 of the couple which forms fitting crevice 12b, and 12c2 is formed in height lower than 
another side. That is, let the low opposite wall 12c1 of the side (left-hand side of drawing 3 ) by 
which a laser beam is irradiated be height lower than the high opposite wall 12c2 of an opposite 
hand. In addition, the inner surface of the low opposite wall 12c1 is set to 1 12d of short dip side 
faces by which laser joining is carried out in contact with 1 the 1 1 d of the above-mentioned 
short dip side faces, and the inner surface of the high opposite wall 12c2 is set to 2 1 2d of long 
dip side faces by which laser joining is carried out in contact with 2 the lid of the above- 
mentioned long dip side faces. 

[0031] In more detail, as shown in drawing 4 , 1 inclines at an angle of alpha to a center line C 
12d of 1 1d short dip side faces of 1 and fitting crevice 12b of short dip side faces of fitting 
heights 1 lb, and 2 inclines at an angle of beta to a center line C 1 2d of 1 1d long dip side faces 
of 2 and fitting crevice 1 2b of long dip side faces of fitting heights lib. Moreover, the height of 
the low opposite wall 12c1 of fitting crevice 12b is HI, the height of the high opposite wall 12c2 
of fitting crevice 12b is H2, and both difference is set to h (=H2-H1). 

[0032] In this way, while fitting of the fitting crevice 12c of fitting heights 1 1c of the 1st shaping 
member 1 1 and the 2nd shaping member 12 is carried out Contact side 12b (the short dip side 
face 12e1 and the long dip side face 12e2 of fitting crevice 12c) of contact side lib (the short 
dip side face 1 lei and the long dip side face 1 1 e2 of fitting heights 1 1c) of the 1 st shaping 
member 11 and the 2nd shaping member 12 is joined by laser joining in one. 
[0033] The resin mold goods of this example which has the above-mentioned configuration were 
manufactured as follows. First, the 1st shaping member 11 and the 2nd shaping member 12 were 
beforehand injection molded in the predetermined configuration using the predetermined 
injection-molding mold. And while carrying out fitting of fitting heights 1 1c of the 1st shaping 
member 1 1, and the fitting crevice 12c of the 2nd shaping member 12, contact side lib of the 
1st shaping member 1 1 and the 2nd shaping member 12 and 12b were made to contact. In this 
condition, the laser beam was irradiated toward fitting crevice 12c of the 2nd shaping member 12 
using the laser torch which is not illustrated from the 1st shaping member 1 1 side. That is, the 
laser beam was irradiated toward the inner surface 12e1 of fitting crevice 12c, i.e., the short dip 
side face of fitting crevice 12c, and the long dip side face 12e2 from 12d 1 side of low opposite 
walls with lower height among the opposite walls of the couple which forms fitting crevice 12c of 
the 2nd shaping member 1 2. Thereby, heating melting of contact side 1 1 b of contact edge 1 1 a of 
the 1 st shaping member 1 1 and contact edge 1 2a of the 2nd shaping member 1 2 and the 1 2b 
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was carried out extensively, and both were joined in one by laser joining. 
[0034] Thus, in the resin mold goods of this example, as for fitting crevice 1 2c prepared in 
contact edge 12a of the 2nd shaping member 12 which consists of nontransparent nature resin 
material, height is made [ 12d of low opposite walls of the side by which a laser beam is 
irradiated ] lower than 2 for 1 1 2d of high opposite walls of an opposite hand. For this reason, it 
can stop that the irradiated laser beam is interrupted by nontransparent nature resin material 
(opposite wall of the side by which a laser beam is irradiated) by irradiating a laser beam from 
12d 1 side of low opposite walls with lower height. Therefore, it becomes possible to fully secure 
the range of a laser beam which can be irradiated, and the joining area in which laser welding is 
possible. 

[0035] In this way, in the obtained joint, between applicable plane-of-composition lib and 12b. 
melting of contact side lib and the 12b is carried out extensively, and they are joined, and both 
the resin that constitutes both the shaping members 1 1 and 12 fuses, and since the condition of 
having entered mutually and having twined is formed, a firm junction condition is constituted and 
it has high bonding strength and high pressure resistance. 

[0036] Especially, in the resin mold goods of this example, since mechanical bonding strength is 
made to give among both by concavo-convex fitting of fitting heights 1 1 c of the 1 st shaping 
member 11, and fitting crevice 12c of the 2nd shaping member 12, both bonding strength can be 
raised more by it. 

[0037] Moreover, since the curvature in the contact edges 11a and 12a of the 1st shaping 
member 11 and the 2nd shaping member 12 etc. is corrected by the mechanical bonding strength 
by concavo-convex fitting, it can suppress that a clearance occurs between contact side 1 lb of 
the 1st shaping member 1 1 and the 2nd shaping member 12. and 12b. For this reason, heat 
transfer of the generation of heat In contact side 12b of the 2nd shaping member 12 which 
consists of nontransparent nature resin material can be certainly carried out to contact side lib 
of the 1 St shaping member 1 1 which consists of penetrable resin material, and heating melting of 
the contact side lib of the 1st shaping member 1 1 can be carried out certainly. Therefore, It 
becomes possible to carry out laser joining of contact side lib of the 1st shaping member 11 
and the 2nd shaping member 1 2, and the 1 2b certainly. 

[0038] Furthermore, since the contact area of the above-mentioned contact side lib (the dip 
side face of 1 1 d of fitting heights and an apical surface are included) of the 1 st shaping member 
1 1 and the above-mentioned contact side 12b (the dip side face of 12d of fitting crevices and a 
base are included) of the 2nd shaping member 12, i.e.. the plane-of-composltlon product by laser 
joining, increases by the above-mentioned concavo-convex fitting. Improvement in bonding 
strength can be aimed at also by this. 

[0039] In addition, since the 1 2d of the above-mentioned fitting crevices is established in the 
2nd shaping member 12 which consists of nontransparent nature resin material while preparing 
the lid of the above-mentioned fitting heights in the 1st shaping member 1 1 which consists of 
penetrable resin material, it can use that a part of laser beam reflects by the inner surface (a 
base and dip side face) of 12d of these fitting crevices, and becomes advantageous to carrying 
out laser welding at homogeneity more. 

[0040] The desirable configuration In the above-mentioned concavo-convex fitting is explained 
here below, referring to drawing 4 . 

[0041] Among the opposite walls of the couple which forms fitting crevice 12b which consists of 
nontransparent nature resin material, first, about the low opposite wall 12cl with lower height If 
height HI is too low, the effectiveness of preventing the curvature in contact edge 11a of the 
1st shaping member 1 1 etc. by concavo-convex fitting (Inlaw joint), and lessening the clearance 
between the 1st shaping member 11 and the 2nd shaping member 12 cannot fully be 
demonstrated. On the other hand, if about 1mm of height HI of the low opposite wall 12c1 has 
the effectiveness of the clearance control by this inlaw joint and height HI is [ it is enough and ] 
too high, inconvenience, such as constraint of the exposure range of a laser beam and 
configuration constraint by the increment in flange width, will be invited. As for the height HI of 
the low opposite wall 1 2c 1, it is desirable to be referred to as about 1-3mm, and it is more more 
desirable than this viewpoint to be referred to as about 1 .5-2.5mm. In addition, when board 
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thickness of the 1st shaping member 1 1 and the 2nd shaping member 12 is set to t (this example 
t= 3mm), as for the height HI of the low opposite wall 12c1, considering as about 0.3t-1t is 
desirable, and considering as about 0.5t-0.8t is more desirable. 

[0042] Moreover, about extent h (=H2-H1) which makes the height HI of the above-mentioned 
low opposite wall 12c1 lower than the height H2 of the high opposite wall 12c2. if the value of h 
is too small, the effectiveness of expanding the range which can irradiate a laser beam, and the 
area in which laser welding is possible cannot fully be demonstrated. On the other hand, if 1mm 
or more of values of Above h has the exposure range of this laser beam, and the effectiveness 
of amplification of laser joining area and the value of h is [ it is enough and ] too large, the 
diameter amplification of a laser spot and inconvenience, such as energy-density lowering, will be 
invited. As for the value of Above h, it is desirable to be referred to as about 1-6mm, and it is 
more more desirable than this viewpoint to be referred to as about 3-4mm. In addition, as for the 
value of this h. it is desirable to consider as about 0.3-2t to the board thickness t of the 1st 
shaping member 1 1 and the 2nd shaping member 12, and considering as about 1t~1.3t is more 
desirable. 

[0043] And when a laser beam is irradiated from a right angle to a center line C. laser joining of 2 
will be carried out in the range shown by the arrow head h of drawing 4 1 2d of 1 1d long dip side 
faces of 2 and fitting crevice 12b of long dip side faces of fitting heights lib, but if there is 1mm 
or more of values of this h, it will become possible to fully secure laser joining area and to obtain 
sufficient bonding strength. Therefore, if a laser beam exposure is carried out from within the 
limits shown by the arrow head theta of drawing 4 when the value of h is 1mm or more, it can 
become possible to carry out laser welding of the 1 st shaping member 1 1 and the 2nd shaping 
member 12 with sufficient bonding strength, and the range of a laser beam which can be 
irradiated can be made to fully expand. 

[0044] Moreover, above-mentioned include-angle alpha to the center line [ in / 12d of lid short 
dip side faces of 1 and fitting crevice 1 2b of short dip side faces of fitting heights 1 1 b / 1 ] C 
(degree). About above-mentioned include-angle beta (degree) to the center line C in 2, in a list 
1 2d of 1 1d long dip side faces of 2 and fitting crevice 12b of long dip side faces of fitting heights 
1 lb It is desirable that the include angle alpha of 1 is [ 12d of short dip side faces equivalent to 
the inner surface of the low opposite wall 12c1 of fitting crevice 12b / 1 2d of long dip side faces 
equivalent to the inner surface of the high opposite wall 12c2 of fitting crevice 12b ] larger than 
the include angle beta of 2. It becomes advantageous, when demonstrating the exposure range of 
a laser beam, and the effectiveness of amplification of laser joining area, so that an include angle 
alpha becomes larger than an include angle beta. When an include angle alpha becomes larger 
than an include angle beta too much, it becomes impossible on the other hand, to fully 
demonstrate the effectiveness of the clearance control by the inlaw joint. Therefore, especially 
the thing for which it has the relation which fills following the (1) type between an include angle 
alpha and an include angle beta is desirable. As an include angle beta, it can carry out to about 
10<=beta<=45. 
[0045] 

beta+10 <= alpha<=beta +40 ~ (1) 
[0046] 

[Effect of the Invention] As explained in full detail above, they can fully secure the range of a 
laser beam which can be irradiated, and the joining area in which laser welding is possible, the 
resin mold goods of this invention carrying out concavo-convex fitting of the contact edge of 
penetrable resin material and nontransparent nature resin material, and preventing generating of 
the clearance between both. 

[0047] Therefore, while being able to aim at improvement in the bonding strength by laser joining, 
laser joining becomes possible even when the discharge location of a laser beam is restricted by 
the increase of the degree of freedom of the discharge location of the laser beam in which laser 
welding is possible, the obstruction, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view of the intake manifold made of synthetic resin which applies the 
resin mold goods which are applied to an example and applied to this invention. 
[Drawing 2] It is the sectional view of the part which starts an example and is shown by the 
arrow-head A-A line of drawing 1 . 

[Drawing 3] It is the amplification fragmentary sectional view in which starting an example and 
showing the junction structure of the 1st shaping member and the 2nd shaping member. 
[Drawing 4] It is the amplification fragmentary sectional view in which starting an example and 
showing the junction structure of the 1st shaping member and the 2nd shaping member. 
[Description of Notations] 

11 — The 1st shaping member (penetrable resin material) 

12 — The 2nd shaping member (nontransparent nature resin material) 
1 la. 12a — Contact edge 

lib — Fitting heights 
1 2b — Fitting crevice 
12c1 — Low opposite wall 
12c2 — High opposite wall 
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